either manual or computerized-is also required by the airline industry, which maintains records of flights, equipment performance, and any unusual occurrences that might have affected the overall flight outcome for passengers, crew, or equipment.
The bottom line for all of this documentation is to eliminate the need for human recall of important events that could affect outcomes and to prevent postevent conjecture about events-the causes, effects, or antecedents of an event and the consequences. In medicine and nursing, documentation is often used to learn from experience and to apply new knowledge to improve the care process through peer review or to validate which interventions have worked well to achieve optimal outcomes for patients.
The airline industry translates documented data to prevent problems by identifying aircraft in need of repair or to design new aircraft with built-in efficiencies. The documentation of events becomes Every healthcare design project is a research project in action, even though we may not actually use the "R" word to describe the process. the evidence to guide future decisions. With research, documentation of methods and findings serves as an audit trail so that others might replicate a study in every detail and either validate the findings of the original study or demonstrate different outcomes with a different sample and setting. In research, this step is crucial to determine the generalizability (how widely the findings can be applied) of the study. It would be unwise to base multimillion dollar decisions, commonly seen in healthcare design and construction, on findings that are applicable to only one setting rather than generalizable to all healthcare settings.
Given the enormous impact of healthcare design on the patient and provider experience, care delivery processes and outcomes, provider interactions, and operational metrics, shouldn't those of us in healthcare design be as diligent as other disciplines in the documentation of (1) facts that might affect a design (scope, budget, site constraints, vision, mission, and regulations); (2) the variables considered and accepted, implemented or discarded; and (3) the effects of the decisions on desired and serendipitous (unexpected) outcomes? Some of you reading this are likely saying, "We do this. We keep a notebook of this information and we share this with the client," but where is the knowledge transfer if the process ends here?
Because of the competitive nature of the healthcare design market, there are few incentives to share outcomes that might not have gone as expected, assuming that a post-occupancy study actually documents the real outcomes of design decisions. There are many incentives to share the aesthetic features and the positive outcomes of a completed project, but there are also a number of barriers to publicly sharing what didn't work as well as expected. There may be fears of malpractice liability; concerns about loss of reputation in the market or the industry, making it more difficult to compete for future projects; and even concerns that the customer may expect financial remuneration for professional recommendations that did not yield the promised outcomes of reduced falls or infection rates or improved financial returns. But by keeping these data to ourselves, we create the potential for others to replicate design features that are not as effective or efficient as we thought.
Every healthcare design project is a research project in action, even though we may not actually use the "R" word to describe the process. When we document our assumptions based on previous experience, what we have read in the literature, or actual evidence resulting from a formal study indicating that a specific design feature will affect a desired outcome positively or negatively, we are essentially documenting a hypothesis (or hypotheses) that can and will be tested in the completed project. It can be tested with predetermined and pre-stated metrics, and it will be tested post-occupancy whether we like it or not in the operations of the completed facility.
The bottom line of this discussion is that there is a benefit to formally documenting design assumptions, the evidence used to guide the process of moving from assumption to decision, and finally the outcomes of those decisions in the living human and organizational experience of the completed project. What we learn in these documented processes and outcomes can facilitate knowledge transfer and influence others' design decisions.
From Evidence to Dissemination and Knowledge Transfer
The methodology column in this issue of HERD focuses on a conceptual model that can guide design and healthcare practitioners through the evidence-based design approach to project design. Note that the last step of the process is dissemination of new knowledge. This is also the last step of a formal research project. When seeing the data resulting from their research projects for the first time, my students often ask me, "Do I have to report the negative findings or the findings that don't support my hypotheses? Can't I just skip that part and report what worked or what supported my hypotheses?" They often report feeling that they failed when a hypothesis was not supported by the results, but nothing could be further from the truth.
There are many reasons why results are not what we expect. Confounding and extraneous variables may have influenced the results; the instruments we used may not have been as valid or reliable as we expected in the context of our sample or setting. But reporting all findings is a critical step in research, because all knowledge is "good and acceptable," because it can guide future research and possibly even clinical decisions if the results are generalizable to other settings or to a larger population. So even unexpected results are worthy of dissemination to others through publications and presentations.
Dissemination of "the good, the bad, and the ugly," what worked well and what did not work to our expectations, and both supported and failed hypotheses convey knowledge of these findings to others. Along with the results comes a hearty discussion of the factors, variables, and circumstances that may have affected the results and therefore affected our original assumptions or hypotheses. The following is a very practical case example of knowledge transfer. This case study is an example of the critical need for knowledge dissemination. When these findings are not shared, others replicate the open shower-bathroom design over and over without realizing that this design in smaller bathrooms can actually increase, not decrease, the potential for patient falls. When this information is shared openly in the literature and in presentations, designers can engage in research utilization and use the findings to adapt or modify the open bathroom in ways that can reduce the potential for patient falls. Research utilization uses research evidence to guide design decisions and depends on research publication and availability (Newhouse, Dearholt, Poe, Pugh, & White, 2007) .
Dissemination of Findings
Findings about the effect of specific design features and the built environment on organizational metrics (cost per unit of service, efficiency indicators, market share, reputation), patient outcomes (fall rates, hospital-acquired infections, patient satisfaction), and provider outcomes (employee and physician satisfaction, nurse-sensitive indicators) are all bits of knowledge that can be used for future designs. Other sources of organizational data can also be used, such as the affirmed clinical experience of providers who relate the "lived experience" of working in settings that incorporate specific design features that are expected to have a beneficial effect on patients, providers, or organizational performance. Typically these data are discovered in post-occupancy evaluations. Another source of data can include a consensus of expert designers whose wide experience with specific design features and the resultant outcomes establishes new thinking or new knowledge that can be used to guide future designs, but only if this new knowledge is shared.
Even if the findings from completed design projects using a formal research approach to test the effect of a design feature on a hypothesized outcome or post-occupancy evaluations have not yet been published, they can be presented at local, regional, and national conferences to disseminate them. Currently, the most common format for sharing information about healthcare projects is to feature projects on large poster boards displaying project data and photos of completed projects. Although this method is knowledge dissemination at the most basic level, proposed hypotheses or stated assumptions about the effect of a design on desired outcomes are not shared. These poster displays never have the wording, "This design did not work as well as we expected" or "The hypothesized effect of the shower design in reducing patient falls was not supported." Obviously in a graphically oriented design industry, the "art" of photography of the completed design is critically important, but to advance the "science" of healthcare design, a new type of poster board is needed to disseminate new knowledge.
The new poster boards needed at design conferences should include the following headings: (1) an introduction about the project's purpose, mission, and vision; (2) background information about the hospital and purpose behind the design project; (3) hypotheses that will be addressed in the project ("An open bathroom-shower space, compared to a step over a lip into the shower, will reduce the number of patient falls," or "A continuous handrail from the head of the bed to the bathroom in contrast to a design without this feature will reduce the number of patient falls"); (4) methods for data collection (the number of patient falls in the new room design in contrast to the previous or current room design), methods to control confounding variables (matching patient types), and other methods used to test the hypotheses; (5) results that include comparative data and other information obtained from providers about a design during post-occupancy evaluations; (6) conclusions that summarize findings and any issues that may have affected the findings, and finally (7) recommendations that would be helpful to others who might use this information in future projects. This format takes the dissemination of knowledge to a higher level and includes pertinent information about a project beyond the current basic descriptors of project cost, construction cost, the names of design and construction firms, and the graphic display of projects. Once you have assembled information in this format, it may be easily transferred to a podium presentation at a regional or national conference as a research paper or to manuscript format to be considered for publication in peerreviewed journals such as HERD.
Knowledge Diffusion
Bringing about effective change in healthcare design even when evidence is available is not efficient, and there are no sure methods for transferring evidence to design practice. One explanation for this is that researchers and decision makers seem to practice independently and have their own notions about the evidence. The uptake and dissemination of research findings is often done by other researchers or students who focus on research methods in contrast to other decision makers, whose focus is largely on usefulness and the context of evidence as it can be applied to practice (Lomas, November 1997) .
In a classic article, Lomas identified three models or phases of knowledge transfer: (1) the passive diffusion model, (2) the active diffusion model; and ( 3) the coordinated implementation model (Lomas, 1993) . In the passive diffusion model, there is an assumption that designers and other health professionals read or hear about research evidence and adopt the information in practice, but in fact it has been demonstrated that conferences may have little impact on the transfer of knowledge to practice among individuals (Dawes et al., 2005) . Although we assume that conference attendees are sponges soaking up knowledge to apply to their next project, the transfer of knowledge is affected by the context and culture of their work situations, their roles and positions within an organization, their ability to impart the information to clients, and the existence of actual evidence to support conference proceedings.
The active diffusion model suggests that the transfer of new knowledge to practice is influenced by a learner's pre-existing knowledge and experience and that purposive action to promote knowledge and evidence to busy professionals is needed. This purposive action can include collaborative work groups, conferences, seminars, workshops, online and published journal article discussions, and other methods of synthesizing information and seeking ways to implement it in practice. One method for actively diffusing knowledge could be the development of a journal club within a design firm where articles in HERD are reviewed, critically analyzed and appraised, and implications for practice identified.
The third model, the coordinated implementation model (Lomas, 1993) , takes the knowledge that has been disseminated and uses professional associations, expert panels, policy makers, interest groups, and even disciplinary bodies to develop "standards of practice" that guide decisions. This step then transfers knowledge to practice because of a shift in what is considered "reasonable and acceptable" practice; a change in practice is then prescribed or mandated, not subjective or arbitrary, and based on individual interpretation of the evidence. Obviously, the third model is a higher-order change process and depends largely on the dissemination of knowledge through a community of design and healthcare professionals, so there is a consensus of experts who draft the new policy statements, standards of practice, or best practice guidelines.
Summary
Clearly, the only way that knowledge can be transferred to practice is to disseminate it in discussions in design firms and healthcare settings, at conferences with podium and poster presentations, and in publications in peer-reviewed journals such as HERD or popular press publications such as Healthcare Design. Most important is that we share the information gleaned from each project and the effects of specific design features on organizational performance metrics and patient and provider experiences.
